Involvement of Rho kinase in endothelial barrier maintenance.
Rho kinase mediates vascular leakage caused by many vasoactive agents including thrombin. Enhanced Rho kinase activity induces endothelial barrier dysfunction by a contractile mechanism via inactivation of Myosin Phosphatase (MP). Here, we investigated the contribution of basal Rho kinase activity to the regulation of endothelial barrier integrity. Using a phospho-specific antibody against the myosin phosphatase targeting subunit (Thr696-MYPT1) as a marker for Rho kinase activity, basal endothelial Rho kinase activity was observed at cell-cell contact sites, in vitro and in situ. Thrombin enhanced MYPT phosphorylation at F-actin stress fibers. Inhibition of basal Rho kinase activity for 24 hours or depletion of Rho kinase (ROCK-I and -II) by siRNA disrupted endothelial barrier integrity, opposite to the previously observed protection from the thrombin-enhanced endothelial permeability. This barrier dysfunction could not be explained by changes in RhoA, Rac1, eNOS, or apoptosis. Remarkably, basal Rho kinase activity was essential for proper expression of the adhesion molecule VE-cadherin. Rho kinase has opposing activities in regulation of endothelial barrier function: (1) an intrinsic barrier-protective activity at the cell margins, and (2) an induced barrier-disruptive activity at contractile F-actin stress fibers. These findings may have implications for long-term antivascular leak therapy.